Decellularized scaffold materials provide a template for tissue ingrowth and have been shown to aid in healing of complex wounds caused by a variety of conditions.^[@R1]--[@R3]^ These materials have also been reported to be capable of regenerating missing tissues when used under appropriate conditions. Fat grafting has also been reported to be advantageous in revitalizing damaged tissue beds due in part to the presence of adipose-derived stem cells within the graft.^[@R4]^ A combination approach incorporating both of these strategies has yet to be reported in the literature.

Fingertip amputations are one of the most common injuries seen by hand surgeons.^[@R5]^ Traditional approaches to treating these injuries rely upon sacrificing length in the affected digit to achieve adequate soft tissue coverage over exposed structures. Herein, we report a case of traumatic fingertip amputation treated with a decellularized porcine urinary bladder matrix in both its powder and bilayer form (MicroMatrix and MatriStem from ACell, Inc., Columbia, Md.) utilized in conjunction with fat grafting, resulting in successful reconstruction of a sensate fingertip soft tissue envelope.

CASE REPORT
===========

A 69-year-old male scientific researcher presented to clinic 2 weeks after a snow-blower accident with injuries to his dominant left hand (Fig. [1](#F1){ref-type="fig"}). The long finger was amputated transversely through the middle portion of the distal phalanx, retaining the eponychial fold and a proximal 2-mm segment of his nail bed with attached nail plate. The index finger sustained segmental loss of the distal phalanx. At the time of injury he was treated with dressing changes to the long finger and had primary closure of the soft tissues of his index finger. He was offered bilateral V-Y advancement flaps for closure of his long finger defect, but was motivated to seek treatment with a decellularized scaffold material. He was otherwise in good health, had never smoked, and had a good support system at home. He was perceived to be an excellent candidate for treatment with decellularized scaffold given his motivation and background in scientific research.

![Appearance of the injured left long finger approximately 3 months after injury, soon after initiation of MatriStem powder therapy.](gox-4-e1094-g001){#F1}

After informed consent, he underwent debridement of the long finger down to healthy bleeding tissues under local anesthetic blockade and had MicroMatrix powder applied to the wound per manufacturer guidelines. He was instructed on dressing changes and provided additional materials for ongoing wound care. On follow-up at 4 months the wound was closed. However, he had developed tip hypersensitivity and lacked sufficient overall length and suppleness of the soft tissue envelope. He was redebrided to create an acute wound, and continued with MicroMatrix powder application and dressing changes. During the third visit, he was again redebrided and the soft tissue envelope was stented open with a MatriStem bilayer sheet folded up into a plug, and sewn into the surrounding soft tissues with chromic gut suture. Over the course of treatment progressive lengthening of the digit and overlying nail was observed (Fig. [2](#F2){ref-type="fig"}). Digital length was measured from the distal interphalangeal joint (DIPJ) to fingertip utilizing standard photographs taken at each clinic visit; measurements were performed with ImageJ (National Institutes of Health, Bethesda, Md.).

![DIPJ-to-tip distance over time as measured from standardized photographs taken at each clinic visit. Overall, 6.8 mm was gained in digital length over the course of the treatment.](gox-4-e1094-g002){#F2}

At 12 months out from his original injury date, our patient underwent fat grafting to the tip of his long finger (Fig. [3](#F3){ref-type="fig"}). Abdominal fat was harvested utilizing tumescent liposuction with handheld cannulas. Fat was prepared according to the Coleman method.^[@R6]^ Processed fat was injected via multiple percutaneous stab incisions to the volar pulp of the left long finger; in total 1.5 ml of fat was injected. Our patient tolerated the procedure well and now has increased bulk of the tip, reduced hypersensitivity, and 6-mm 2-point discrimination measured in the digit at his last follow-up visit, 3 months after his fat grafting procedure (Fig. [4](#F4){ref-type="fig"}). There has been no appreciable resorption of fat in the fingertip and no deformity at his abdominal donor site. At this point the patient has been undergoing treatment with an ultrasonic bone stimulator for a nonunion of his index finger distal phalanx and bone grafting was being considered should this modality fail.

![Intraoperative appearance of the digit at the time of fat grafting. Fat grafts were deposited via 4 stab incisions into the volar pulp.](gox-4-e1094-g003){#F3}

![Appearance of the digit 3 months after fat grafting procedure; the patient had 6-mm 2-point discrimination measured in the digit at this time.](gox-4-e1094-g004){#F4}

SUMMARY
=======

Fingertip injuries are a common problem requiring precise care for optimal results. The special sensory receptor sites in the glabrous skin of the fingertip are uniquely adapted for digital proprioception and should be preserved whenever possible. Devitalized tissues often require amputation to achieve a stable wound bed to allow for adequate healing. This leads to digit shortening and overall negatively impacts residual hand function in the affected limb. In this report we have presented an alternative strategy for reconstruction of an amputated fingertip, with good sensation and an objectively demonstrated gain in length of the injured digit over time. Since initial presentation to our clinic 2 weeks out from his traumatic snow-blower injury, our patient gained 6.8 mm in length from DIPJ to tip. In addition, hypersensitivity that had developed during the healing process has diminished, with normal 2-point discrimination in the digit. The additional bulk provided to the volar surface of the digit has improved its appearance and given him adequate tissues for fine-motor activities.

This strategy is time consuming and labor intensive, and not appropriate for all patients, especially for those who need a timely return to an active lifestyle. However, decellularized materials can be utilized in conjunction with fat grafting to reconstruct soft tissue in traumatic fingertip amputations. This multimodal approach has demonstrated an ability to regain length to achieve a sensate and minimally hypersensitive fingertip.
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